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Introduction
Osteoporosis is the most common systemic skeleton disease which is characterized by bone tissue solidity reduction, low bone mineral density (BMD) and consequently an increased risk of fragility fractures [1] . Osteoporosis took on special importance in the last years due to a significant ageing of population and an increased number of postmenopausal women. In the developed countries osteoporosis is one of the principal problems of health care [2] . Foreign specialists consider the illness to get the character of an epidemic. Its main distinction from the other locomotor disorders is an almost complete absence of clinical features up to the fracture onset. Therefore, it is important to diagnose osteoporosis before the fracture occurrence [2] [3] [4] . Dual-energy X-ray absorptiometry (DXA) is an accurate and precise method of determining BMD. It has been extensively used for diagnosing osteopenia and osteo-porosis, for ascertaining fracture risk and for treatment monitoring. The determination of whether a BMD value is normal depends upon its comparison with appropriate gender-specific reference values derived from a similar healthy population [5] [6] [7] [8] [9] [10] [11] .
The purposes of this investigation were to determine spine, femoral and radial BMD for a representative sample of healthy women of Ukrainian descent, to determine the effect of age, height and weight on BMD, and to compare these results with those from a large USA/Northern Europe and US/European reference sample [12] .
Materials and Methods
The sample consisted of 353 healthy white women. Subjects were recruited through Ukrainian ScientificMedical Centre for the Problems of Osteoporosis. All subjects were ambulatory, free of chronic diseases (renal, liver, thyroid, parathyroid disorders, cancer) and not taking medications (glucocorticoids, estrogen replacement therapy, bisphosphonates, anticonvulsives, fluoride, heparin, thyroixine, vitamin D metabolites) known to affect skeletal metabolism. The basic anthropometric characteristics of the 353 females studied are presented in Table 1 .
Conventional BMD measurements of the spine (L1-L4 in the anterior-posterior position), proximal femur (neck, Ward's triangle and trochanter regions) and radial shaft (33% site) were determined by DXA using a Prodigy densitometer (GE Medical Systems, Lunar, model 8743, 2005). Quality control procedures followed the manufacturer's recommendations. Instrumental variation was determined regularly by a daily calibration routine using a phantom supplied by the manufacturer. The Ukrainian data were compared with female USA/Northern Europe reference data [12, 13] .
The prevalence of osteoporosis and osteopenia revealed by the WHO guidelines [14] was compared with data on Ukrainian subjects, using BMD levels determined by US/European, Lebanese reference and Ukrainian BMD reference values [12, 13] .
Student's t test (unpaired) was used to examine differences between the mean BMD by decades for the Ukrainian and USA/Northern Europe populations. The effect of age, weight and height on BMD was determined using linear regression and multiple regression analyses. Results are presented as means (±SD), and categorical variables are expressed as frequencies. A two-tailed P value of < 0.05 was considered to be significant. Data were analysed using Statistical Package 6.0. Associations between continuous variables were examined by Pearson's correlation coefficient. ANOVA was used to examine differences among the groups for different variables.
Results
Female populations were divided into six decade subgroups for cross-sectional analysis. Table 1 gives heights and weights by decades. The average height and weight were 162.9 ± 6.4 cm and 73.1 ± 14.6 kg. Table 2 gives the mean spine BMD, total body BMD, radial shaft BMD and BMD values for the four femoral regions grouped according to age.
BMD values in the present study were comparable to previously acquired values for women in the USA and to the Northern Europe data (Figs. 1-5 ). The spine BMD values for women aged 50-59 years were lower than the Northern European and USA average (Fig. 1) . The BMD of femur (Ward‫י‬s triangle) was found to be slightly lower than the prior data for the above-mentioned populations (Fig. 3) . The results for the remaining femoral regions (trochanter, femoral neck and total femur) did not differ from the USA and the Northern Europe reference values (Figs. 2, 4, 5).
The effect of age, height and weight on the BMD of spine and femur was examined by regression analysis (Tables 3,  4) . Correlation of the BMD of spine, femur neck, Ward's triangle, trochanter with weight was established for women aged 20-49 years (Table 3) . Table 4 shows the effects of age, weight, height on BMD of spine, femoral neck, Ward's triangle, trochanter of the corresponding Ukrainian females 50-79 years old. The age of women influenced bone loss. BMD for females showed a decrease from 30 to 69 years by 13.4% (p = 0.005) at the femoral neck and by 15.3% (p = 0.0007) at the lumbar spine ( Table 2 ). The prevalence of osteoporosis and osteopenia was estimated using the Ukrainian reference data from this study. Subjects whose BMD was equal to or greater than minus 2.5 SD below the young adult (aged 20-39 years) mean value were classified as osteoporotic, in accordance with the proposed WHO guidelines [14] . Subjects with BMD less than -1 SD and greater than -2.5 SD (young adult BMD) were classified as osteopenic.
The prevalence of osteoporosis and osteopenia in the Ukrainian female population in comparison with US/European and Lebanese reference values are presented in Table 5 . 
Discussion
This report provides spine, femur and forearm BMD reference values for a large group of female subjects from Ukraine, without known disorders and medications that affect bone metabolism. The purpose of the study was to determine the normal BMD of the Ukraine population and to find out whether Ukraine BMD values at several measurement sites essentially different from USA/Northern Europe BMD values to warrant separate Ukrainian reference data. These data were compared with recently reported USA/Northern European reference data for female spine and femur BMD [12] and US/European, Lebanese reference values.
The mean values for both spine and femur BMD were similar to those previously established for the USA and Northern European groups of different age [12, 13] . Spine BMD values for 50-59-year-old Ukrainian women were lower than the published data, presumably because inadequate prevention caused bone loss in pre-and postmenopausal periods. The average age of menopause in Ukraine is 47.8 years, the more prominent bone loss due to menopause occurring in axial skeleton. In Ukraine, only 2% of postmenopausal women took hormone replacement therapy, which might be partially responsible for it.
Regression analyses showed that weight was a significant predictor of female spine and femur BMD for both the premenopausal and postmenopausal decades. Many other studies have shown the effect of body weight on BMD [15] [16] [17] [18] [19] [20] . Age was a significant predictor of female spine BMD values in the 50-79-year group. Ukrainian BMD data were examined with regard to the prevalence of osteoporosis and osteopenia. The WHO guidelines established for Caucasian female populations were used for the Ukrainian female subjects. We compared the percentage of osteoporotic and osteopenic subjects aged 20-79 years with Lebanese and US/European reference data (Table 5) .
Of our female subjects, 11% had osteoporosis at the femoral neck and 20% and 24% the spine and radial shaft, respectively ( Table 5 ).
The main limitations of our study were a relatively small reference group recruited from one Ukrainian Scientific-Medical Centre alone. Of course, a more indepth examination of the bone state of female Ukrainian subjects is needed.
Conclusions
The BMD of Ukrainian female subjects is similar to that established for USA / Northern Europe. However, Ukrainian subjects had a somewhat lower mean BMD of the spine than subjects included in the USA/Northern European reference values, particularly in the women aged 50-59 years. Weight was a significant predictor of BMD of the spine and femur for pre-and postmenopausal women in multiple regression analyses. Moreover, in female patients aged 50-79 years was a significant predictor of spinal BMD.
An essentially lower prevalence of osteoporosis of lumbar spine in Ukrainian population, based on the WHO criteria, was established in comparison with the US / European reference values.
Hence, standardizing of BMD measurements by DXA through the appropriate use of population-specific reference values is recommended to improve the quality of medical care provided in relation to the prevention and treatment of female subjects who are at risk of osteoporosis or already osteoporotic. 
Raktažodžiai:
kaulų mineralų tankis, Ukrainos moterų populiacija, amžius
